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(54) LASER ANNEALING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser annealing 
system in which annealing is performed with excellent 
quality through a simple arrangement. 
SOLUTION: The laser annealing system comprises a 
pulse laser light source 1 generating first pulse laser 
light 2 having wavelength in visible region, and second 
pulse laser light generating means, i.e., a nonlinear 
optical element 10, for converting the waveform of a 
part of the first pulse laser light 2 and delivering a 
second pulse laser light 6, while is a second harmonic 
having wavelength in the ultraviolet region, while 
superposing on the first pulse laser light 2 coaxially 
therewith wherein an article 9 is irradiated with the first 
and second superposed pulse laser lights 2, 6. The 
article 9 is irradiated such that the irradiating region of 
the first pulse laser light covers the irradiating region of 
the second pulse laser light. 
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[&¥Ff!#©&H] 

m 1 ©/t;ux u—tfittn 

2 !f3ttS-€-n-6*l±E*«JijBt3»»©|g- 
[ft** 2] ±ESg 1 o/wx U— tffttt, 

©/t;ux u— tf3tttW««©/\;px i^— tf c t 
^itfmt-r^w^Ji i eb© ^—^tmm^m. io 

2 eb© \s—#m®mj5&. 

[»*^4] ±BJB 2 ©n;P7. U-if Nd-T:*> 

a#£. 

[it** 5] iE8i©/^l/- *#©&#*<»:, ± 
SBH 2 ©/VPX if tt©BB£©*-f S >^©m** 20 
200nsec^TT*-5dtS:!t#@i:tT-S)n*3a 1 75S4© 

v^-rn*McE«© >f «wna*ft. 

*>W-£$g i ©/\°;i>-x u— tf ©«8!ftx*;i/¥-?Bg#iooo 

mJ/cm2WTl00mJ/cm2Jy.Jt-ea&-2. t €rittlS<h-r-l>W* 

m 6 eb© tf mmm^m. 
im&ms] ±E#sK*fctt^aa*iK©^stc 30 
sstt&Ml 2 ©/-wx u— tfTfcwBJtx^jM 1 — ssans 

O0mJ/cm2«TlO0niJ/cm2et±Ta&-5 £ £: itSf 
jfcJS 6 *fc»4 7 EB© l/-ifiJSl>5i£. 

1 ©/'UUX U— If ft tig 2 ©>"?;PX V— tm£fg£-r 
3. Sgl C/tMU- tf7tj®tB2©/t;PXU— tf3t« 

[W#JS 1 0 ] ±e» 1 ©a;px U— !f TtStt. 
*£. **W4*a»B*«©U-- *f3tt*ir*0. ±ESfS2 

c <t sr^aat-r 9 eto u— tf sa^ags. 

[B^JSll] ±Efg 1 ©/'WX U— tfftjgte. 
->^r u~ if s tdty -y m is— *f-c$>z> c £ z 

m*mi oeb©u— tf&fflaBB. 

2] ±Egl 2 ©/IJUX V- tf Nd-f 
X£@iig&H£LfcQX<-;/^?glIHft;l'-1f©ii51!S& 50 
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— tftM&aBB. 

i <D/vi7.v— tfftoiytmt. ±fstH 2 ©/t;ux u— tf 

SI 2©V^-rn*MCB«©U— tfgft&aBB. 

M*ii4] ±E*«±K*r»»cjia«t$n«±EJB 
i ©/wx u—tfytaytm £ . JtEJB 2 ©/i^x u— tf 
7fc©7£W<kaW£*££&#B<tTSB3fcJH9 755i 2 

onfn*i:Et© u—tf&jas&a. 

[»91©#«lfcK9i] 
[0 0 0 1] 

[%Hj<D®-r^a«»s] ig^sb^©*sih7>yx^ 
[0002] 

[Se*©S«] aft. *»/x*^©«*«tt, A'7Xi 
feb, d©A*;i/±lC®3dh7>>?X^ 

/i^ju©®itr:x h • mm&®e>m-cmm#>ti* u h 
^twctcfti. b*»ua«EJ4. H5>yx^ii 

sni.iiih7>yx^©ttfi^fi<. 

tt3&»»*$n**ailHl»©fP«J4HJ*Tf*S. i^^K)^ 
-5. 

[0003] mmme>te£k&£mmb7>>>x*o&m 

tlUn^e < ^oBBBIMc«lt«ltB^K^a: 

[0 0 0 4] 0 1 1 »4f£*©U— -!fl!M&SBB©— 
^THT-ab-S. d^fciitiT. 5H4BBBBU— tftb 
T— J&tfJ fC^t>tlT V i^jSI^Jt S-fTT -5350nm*^ ©ft 
Mft/WWI/- tf3tBT*-5X^->-7U— If (KrF 
(SEfi : 248nm) . XeCl : 308nm) . 52fix+ 

tfJt. 53«h'-A^g?5-fli$-i^— »C-r-&fc«e>© 
A^^E^^-f If, 5414 f— A£Jg7fc-r-5/ta&©^7t 
7t^*, 5SB#AB^BK. 56f4^5X*fcf4535Sfi 
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[0 0 0 5] tfSWaa^ftKl-P^TKW 

-r-5. i*->7i/- tf5i^e»HJW$nfex4 i >'^u— tf 

*52*«e-A* : E5?^-f-y , 53*«T*3l|e3tt**54fcJ:0 
*ftKS*fll55±CJja»*n*. X+S/TU— tfft52© 

»eattftiooiiiBi*iifK:/jN*i». ens, x=^->vu 

— ♦fO^M/I^XW**— f&tofcgclOnsecL^&t^fctf). 10 

co o o 6] «±©<t5i'»fie$tifc^aa^i&ffi 

**jl/) ©u— tfftJI*tx*;i^-£gt;::ttT£te#tt 

©#l<hLT, LStgJU (DIGEST OF TECHNICAL PAPERS AM- 
LCD 96, TFTp2-4 ppl 13-1 16 (1996)) \Z SSfeOf yjk 
t. U-if7tJ151tLTKrFX^->-7U— y-'^fflV^T* 
0. #Afra*K55®ff*tt50nDQft|-?&*. 

(cio^e»n^^«^L^tr^*^ m%.iim*t&m 20 

260 mJ/cm2-C , S^l!j^l00cni2/Vs*^5>nTl^o L 
*»U JHttx*JU*-*8»c»T*»»*©tt?5Mia** 
±5Bl/cm2©l6Bl*3-Cb^«*»ftfl[©8«JK± 

©#»«a«#&ft-r. Hfs*4i7-r->i:*At * 
tt»Lfc^i«ff£nfch7>5>x^©i*tt*«tfs-3< 

f -5fci6<*:#x. £tl-5. 30 
[0 0 0 7] W 8- 1 4 8 4 2 3^ffi(C« 

Sfii ©u— *f?tiim2cou- -tf^©. 

2 "P© U— !f3tC«t C ^fiJSSSAfc^it-S. fc©*UEi6* 

^•i>^<, ^ 1 cot- — *fyttm-&&<vu— tf^av * 

STRUM" Si£g© U— »f3tt*ffl ^-5 C idtfB^^nT 
^-5. Mll©U — tfft<t LTtex+vVU— tfft 

[0 0 0 8] 

[^^*^^L«t5<t-r^»^jS] X+y-71/- tf£ft© 40 

<tLfc. a*o«*w*:u— tfjfiwaa^rttTtt. u— tf 

^fe«6SHt?CDtn]^i:7kD. 8t;S|S]^©iigilJ5£gjJt+# 
g*<g;*:Tt>100 cm2/Vs. ®3?TK160cm2/Vsgg<h<SH 

K-^w^sjga^en-r. itmtsntz h7>-^^o 50 
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f*tt»Ctf6^*3&«»SCt36tBllT»o&. 
[0 0 0 9] *^BJ©a^«. i«ttftt©j£®lh7>v ! X 

[0010] sfc, £Stt©*n, ft^&u— tfjiwna 

[0 0 11] 

s-^-n^n, ±tBa«±K«^©f^-g6^ic^«tc»^ 

L.TJit*-r*t>©T&S. 

[0 0 12] *«91K«<&l»#i*2©U— tfmWtttis 

it, ±ga»i ©/t;u*u— tf3t*, 

[0 0 13] *3e9BK«ai»*JH3©U— tfJIMaa^ffi 

fcH7?$i/- !f3fc£JBt^-s&©T&s. 

[0 0 14] **MK:«*ai*JB4©U'— tfSRHtta*j* 
fi. S2 0/tMU-!f*il/T. Nd'f ^->H-y»S 
^«Yb-f^->H-^©^a*-5^«^7X*ll!rjE«ESt 
LitQX-f -y U— tf ©i*«**ffl &©T 

[0 0 15] **^K«*»*flS5©U— if*fcffla^tt 
mi ©U— tf7 1 d©M*t<i:m2©U— tf7t©MI*t© 
5 >^©-rn*200nsecii(Ti: Lfc fc©T£-5. 

[0 0 16] *^^C^-5«*JS6©U— tf^S^ffi 

ffl<^£fc©T&.5. 

[0 0 17] #S^fc«*W*iB7©U— 1f!&ffl3B#& 
?MM£fcttgM§&&*lt©$BK:&t?«£l©l' 
— tf?t©MjtX^;^-S^^1500mJ/cm2j&(Tl00mJ/ciD 
2^Jit bfefc©T*-5. 

[0 0 18] *%HJt;^^rt^Ji8©U— tf^fflS^?* 
te, #SM*fe«^aa^©S®(C*5tt-2>m2©l^ 
— tf7t©M*tX^;i/^-Sg«^1000iiiJ/cm2^T100inJ/cm 

[0 0 19] *^^{C^-5fS*319©U— tflRftia&B 

«. m&±mtt&\z*i-Tz>i&iR&&.tfmte2>&i<Drt)i' 

rt)VX u—*fftm£&2 ©/t;ux V— tf 3fcif>£<I*.fc t> 
©T-&&0 

[0 0 2 0] *^Bgtc^^.»*^l 0©U— tf^fflS^ 

^si^-*s©w— *fft.m.tv. m 2 ©/x;ux u— tf ^tm\t 
[0021] 1 1 ©u-if^a^ 
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tt 7 ^ U— tf £ Lfc t> ©T* 
[0 0 2 2] *%9iK:tt«||£9Il 2©U— tf^Sg 

H ttYbf * > K - y ©«£ ft & 3 u « 13 5 X £ ftSftEK t 

[0 0 2 3] *^^t^^)»5jc3l 1 3 © I — If gfcjfflJgg 
£SB2©1/— tf^©ft$W*— gtLT^3t>©T&-5. 10 

[0024] *&m\z&zmmm 1 4 © u— tm&ag 
e«, s«±Bi*mK:jsst£n£SB 1 ©u— 

[0 0 2 5] 

mwonmomm] mm<w&m 1. mi u 
— tf mmmmB<Dm^.mx'$> z> . ian ©/t;px 

IfftigU 2 «SB 2 ©/UI^X if 3ttJ6l©/t;i/ 

xu— tfft. 4 «fB 2 ©awx u— *? yt, 5i4SSi©/t 

HU-1fl£ffl77f^-?, 6 (4SB 2 © AWX if 
yt<D7v7-*-$ \ 7 «!B 1 ©A;PX tf7t©^4>cfc: 20 
— Aj*»3tt¥JR. 8 «SB 2 ©M;|/X U~ tf#©tttthf— 

1 0«S«T'&-2>. £«1 OttfMftX^-^fcKMbT 

[0026] *tc, v— ^mmmnmxz.'owzwKt 
s. is i ©/i;i/x u-^xm. i «t o m#t LfcSB 1 ©/t;p 

XI/- tf^3l4T^7^^-^ 5T?ft»flMIS£ftfc». 

&f£n-5„ sb2©aw<xu— - *f?t4\$. mi©/t;uxi^ 30 
fe-s«F)g©^ra«:^c-re. it, sb2©awxi. — if 

*«2*»65B«Sn. 77f^-!S'6T-MgEi^n 

9tcBa#t$n-5„ d©&. 0 2«c*TJ:5t, #SKJi 
^M*®t'*5^T. y-*7t»Cj;oTBi#t 
£*l-5i&MKxU:r©iii#ftt4. SBl ©AMI/- tfTttC 
«t -=> TflMtS tlfclUttx U T ©*I^f6] L T 

<^T. ^2©yt;uxu— 1f7t©iiSt4m 1 ©/tJPXU— tf 40 
ft ©"Hi 0 < ttW-fttffc £ 
[0 0 2 7] SB 1 ©U-if^tLTX+->-7l/ 

L^t>#^SS^Ktr©JR-r-S.iSfi©m 

2 ©/tJPXU— tfJt*«F^W{C(^^ft>L<f4^©iIiS 

ftx*;u*-£iiJn«{rf ssssfc 

«.o Jl&WlCte. ^lOA^l/- tffti:LTKrF-t>XeC 
IS(DI+y?U- tf. *-5V^47^^U— lf<h^o 50 
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^^•r^©iR^&*t+»iS5t^©T-. cnsou— ifjtt* 

fflWCims. SB2©/t;UXU~1fft < i:L 
Tte, sb i ©/i;px u—*fyt£. 0 t>&iR*grt*/h£ < 
nI^©/i;UXU— tfftf&tjgUT -T^fc-fe, Nd:Y 
AG I/— tf, NdrYLFU— tf-^Yb:YAGU— tf, <&-£>W4Nd: 
U— tWb:#5X U— tf £ ^ofcHd-f H- 

«tSf£: LfcQX-f 7«8fiOi#U- tf ©iSfi&Srffl^ 

[0 0 2 8] SI&ICSB 1 ©/tJUX U-ifJti LTKrFX 
t->?l/-!f, 12 tf^tbTNd:YAGU- 
•tf©S2iSi)liS^fflUTfTofc^JtCO^TiaBq-r -5. 
^AJl/Xffit4¥fit1rKrFX^->vl/— tf^l5nsec, Nd:YA 
GU—*f(DM 2 iSPIjj£d*60nsecT$><i>. ^ 1 ©/t;UX U 

*^*^3te»s-r*x+^-7u— tf*aj?bfc. sb 2 
yu-i/ 3 >^eco, a?g^s«*^fij«iLTL* 

»s$Kiii[<a< 1 ^p B 1A;UXi|SdtS^, Nd:YAGL— 

[0029] /«c*5, *mmomm 1 t«. iinstJ: 

■5 2 tf3t©5ttt*i^oT^-5. -r^C*5 

■6, 2^>©U-if^^ffi*©^(6]J;0^StLT«tV^ 

[0 0 3 0] m&<Dwt&2.m&e>Mm2-?\t. JBIO 
/tji^x if 3t©aasttss 2 ©a;ux u— tf ^e©^M© 

ftiglK©^ilSft ©&B*£*b ^->S3.u--> 3 >ic«to 

*J6fe<, ^%*z"r)\<h. LTtl 0 3 <k 5 (3, U- 

iti:jaLTVi< I^tE^^JI/^^^-So &*5. «S^e. 
©*»l=J:*»a*tt*«bTHZi:«r». 5fe-rS4 1cfllSt 
X^;U^— ^S200mJ/cni2©KrFX+>'- : < r l'— tf^^r^W 
Lfc^©^MM^©ig^Yb©->5iI/-->3 

0©«ltt (Time) (4/^;i/X5i^±*i0^e>©^f 
M. ^ifi (Temperature) f43?ffiMg?£?rVr. SiSSft 
^rBliS(^^T-fe^*®^IK^fr B ^480nsecgST$> 
•5. 'A\Z. ggWx^JU^— SS300mJ/cm2©Nd:YAGl/— 
if ©IB 2 ig!8i££iiSiB$|yj0nsec, 50nsec, lOOnsecTS 
b ^^© -> 5 U - -> a >Mfi&«@5 
(a) . (b) , (c) \Z5f:-?. dfte.©*^*^. 10 
0nsecW±TJ4. IB2 ©U— tf^©SaraStlCj;^f?^ 
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n&fcntk&ft o fcJSjg, >SJiBt^200nsec*T-«Sg 

^F4«200nsec^rt, L < «100nsec£U*l#jgy$T 
[0 0 3 1] *ffi(7)^3.*^<£^3T-te> 

-if tbTHKrFX+^U— if*, 82(01/- tf<hb 

T»4Nd:YAGU-1f<DfB2SmiftSffl^ft:. KrFX^>V 10 

U-1fOH»X*;m £ -*«S200mJ/cm2^B^^T, 

ilffi H#fH 2 5 ns ec TNd : Y AG V - If <D3§ 2 ^ m& £ fig W L 7c 

SSMZmeiZTK-T. B\Z&\,*T. «ttteNd:YAGU-if£) 

^ 2 Mm&(DmMx.^)U^f— mm (YAG2co energy dens 

ity) X\ mmt^m&MSm (Grain size) K 

rFx^^vU-1fO^^J;^S»^g{c«kO^Snjt* 

*Sft^*«© 5 Fi%»fta[at4'-100nin-t?*ofc. 

U NdiYAGl^— tf©*2i«Hia[*m«H8«#UT»6tl«: 

fi^<oteas»^*3tts^Rs^ctoE*sn-50T, mo 
[0 0 3 2] ^»(0«i8 4.^jfi©«ji4Ttt, 

^HASJRKC A l^TfMI LfcMOS h 9 >^X ^ \Z^ 
T^^o W&<DWmz^^Tm0Sh 7 >i?X& (DR 

(Mobility) *flH>TfT 
5. ^lO/tJ^U-lf^jgiilxT^rFX^Sx-TU-- 30 

x*s^vu-ifo*Tji»ffia*fToT»«Lfc*»»a 

Kfl^flBitx*;^— SB* (fluence) tt??te*BI7K: 
ito Hrt> £ 98 £ 3 K*i«Tt>#»£«60cm2/Vs 
iglM^. X A\Z, KrFX^>^U— tf<Dj8#tx*;p 
*-«^£240mJ/cm2l;:@£bT, tt^r&BJti*;^ 
-SS<Z)Nd:YAGl/-if<Dfj§2i^I]a& (2o>) 
b^Co iiMB^te^Snsec, 50nsec, 100nsec<£> 40 

JflV>Tfe»i*nfcM0S h ^ >yX^©nft^8«g 

s^ogjg^rafcKUT^n^nss (a) , 
(b) , (c) \z^f 0 cti£><D*mmzm-?2>mski& 

S«fc 0 , ga#tx^;i/^— SS240iDJ/ciD2(OKrFx^>'T U 
-•tf©*TO)}»«iaT»4»ftflef430ciD2AsS*"C** 
**• Nd:YAGU— tf©JB2»BIiSSa»HB«tr*c:itJ: 
0, 4«<DfflT*^120cm2As8K^a*$n-5Ct^ 

[0033] nm<Dmms.mm<Dmm5T-te. mi<o so 
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/^;UXU-+f^^bT^4KrFX4 1 >'^l/--1f*, Jf§2 
(D/VUX tfJtiSt LT«Nd:YAGU— if©* 2 
*fflV^«^<0, M0Sh^>vX^©n^*;M£l!jS 
KttTft. KrFX*->^U— *fO!£#*X*;^-«ft<D 
ft^tttCO^Ti^^o B9f4KrFX^^^U— 1f#S6 

(HtEXL-eisnsi) co^ch, miou— tft 

LTKrFX^->VU—ifS:, S 2 <£> if <h LTNd :YAG 
lf©»2*««*ffl^fc«^ (B^EXLIYAG 

2o)ti$n^i) M+y7i/- tfofigltx^;^- 

Tfc^Sct'StC. I*y?l/- If iNd:YAGU— if Srffl^ 
x^^U--if*aT#6n«»ft*±0«>*: 

tti«»ft«^»sn*x+->^u-if©flai*x^;u^- 

«*©*H#8fc^©K:Jt'C, X^v^U-iftNdiYAGU 

-lf*ffl^fc»^ttx*s/^u--if©re*tx*;P4 £ --« 

m<D&w&*mijttz/\^\,* 0 -r&fr-s* x*~>vu-if 

tNd:YAGU— tf*ffl(rifc»-&tt, X^^U-tfOlli* 
[0 0 3 4] *«<Z>»»6.*«i©»JI6-CJ±, *1© 

\/-ifft<Dm&^*)i'*—mmiz-2\,*Tj£'<z>. 

— tf^jiatf**. KJR«ft«SJI«fft<3Q:«(c«EWh 
S<fr**t, Kn«TJt»S5W*^^«ftOU-1fT**Xe 
Clx^^^U-if-CU-iff^«lS*»*fTofc*^, JR 
Wx^J^-M^l 000mJ/cm2£JUi7r tt J^lz-ya > 

lx-if TfeSKrFX^r U—if £Jfl l^ife if JfWffiS 

[0035] mt&<omm7 .&m<Di&m7 m2<D 
fg2<D/^xu-if5m, ibkdu— ifjesawtcko* 

ibtlt BSlfkM0IfTfe§. 7flM&l«IH0fi£ 
fi©JBi**«*S(Ottl00mJ/cm2JK±-C&S. 7^ 
>a >^fid&a:^Ha»x*;^-«flET**^H 
^fe^o ^2<3D/t;UXU-if5tt LT«*W^Nd:YAGU 
— if<0»2KWj«Sffl^fc«^ 1500fflJ/cm2JW±T7^ 

if3tOfiil*x*;P^— fBftttl500mJ/cm2EtTl00mJ/cin2 

[0 0 3 6] HSgcD^^8.^Sg(7)^ti8T«, 

©u-if»«La*ffirc*ir»T, 2^©i/- if*t!Hi*-r 
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